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W *'J ^ ^ 



»1/5A" 



1. -ft&&&MfrMrtt%fa£&Ufr,tm£MfrMr&&£ i L 2 MX 

X^^ Z^St^S^#-("acac"). £&ftgB#-, nfc^f 
L * 6 2- (HMfc) , (MMMW**) . (2-«J£#«£ 



#1 £ * m2/5jli 



7. W|2^iM4»m^ 
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ft m » * 45 m"3/5jS 



L #-#^W*^A**£fls*£-*- sp 1 M 

10. *L«**l*»* f *tXJB-f4Mfet-T-*ftJfc. 

11. *L*J** 1 &*h&t&# X rtft L 2 MX *> L 3 M «*JL« J-iMfl 
Ji 15nm. 

12. 1 #&#,*t L 2 MX^L 2 M( J i-Cl) 2 ML a ^J4-. 

13. 1 H#, TJL-f *.flJL*», if##U 

tftiu Jr^ftu *l&3#, *J**4Mr%JL*#. 
14. 

L, L' L"#*^4frtt*l#B&4Mls#JL 
LL' L"M#3Mc.'I£#. 

15. -#^f*.«.jfc»-fr f iH%LMfr&&%$r% L2M 

LA-#5DL*B&-fr#. f fe^llfc^fL*^ ;«MA«A/V*fr^ 



00817482. 2 



u m ss * u ^ 4 / 5 ^ 



16. -#:£LL'I/M#&^,&t 

17. ^^-^.15^^LL'L"M^M^,^-t 
LL' L/M lUt#**.« *SUt*- 

18. W'J^15^M^,*t 

19. 15 *t 

##•01 fitted. 

20. ;M'J^£l5 tf£L^#,&t 
21. 

Ir<3-MeOppy) 3 , tpylrsd, thpylrsd, btlrsd. BQIr. BQlrFA, THPIr. PPIr, BTPIr, tpylr, 
C6Ir, PZIrp, BONlr, BTlr, BOlr, BTlrQ, BTIrP, BOIrP. 

22. ~ft&&&Mfr&fttfa&&%ft>ft&£-%&&&%&% 
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ft *J S * =P 



23. *l#J*£ 19 #M^4&#$^&, LallCji-CDaMU 
«W^JMM§**#$** XH XHH4h£. L 2 MX fl#*.£:A*-^4&tt 
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\% m v 



H1/34M 



L 2 MX^£.#^# 

l mm®* 

n. jLttt* 
n. a. -At* 

#*Jt*»-fr (OLEDs) &£%>h##o&, *t 
£^ll#*fc>fc>&tf > ^#4&##TfeJOLfc( C. W. Tang et al. , 
Appl.Phys. Lett. 1987,51,913). OLEDs &&Tfi$r%JLfy¥l$i&. 

( S. R. Forrest, P. E. Burrows and M. E. Thompson, Laser Focus 
World, Feb. 1995). #^£&##H*r t4t*«****.#lt*T 

( R ) , ( G ) ^jfefe ( B ) OLEDs ##JL#*K/L*T#*| 

JMrflt** PCT/US95/15790. 

9 fl*^ *) t -t-f" PCT/US97/02681 #Lii T -fHfcE ft OLEIX TOLED ), 
^ TOLED lS«i«l t£ TOLEDO 

JtfrJLjjL*^Jft.4L«** ( 1 % ) X*. TOLED ft4l 

7 6**.J&fr*r\ ifc:£jfcfc3M*R^ . * TOLEDO 
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ft m 45 312/34)5 



J8**«*|Ufc4*4l ( ITO) 1&M Mg-Ag-ITO 

^A-ifc-f-. *t Mg-Ag-ITO Atf ITO 

■f TOI^D i«|5:M^#*fl*fc*«* OLED «£5fci£A.#*fe«i. 
OLED ( SOLED ) ##-AT**fe4M-*## & 

t* PCT/US95/15790 4Hf"T SOLED, i* SOLED t, 

t^PCT/US95/15790 HA«4T-fJia, Ti5l *« 



n. b. 
n. b. l. 

n. b. l. a.+***»5.**«t-T- 



BIT, *f4*«*#***», *jfc**4fe*.A4HM 

*jfc7 *OLBD t*-T"«tX*^A.5.^t*, 
#&( )itt^£&. ( M. A. Baldo, D. F. O'Brien, M. E. Thompson 

and S. R. Forrest, Very high-efficiency green organic 
light-emitting devices based on electrophosphorescence, 



00817482.2 



ft m V Jg3/34j£ 



Applied Physics Letters, 1999,75,4-6) . *rt'l£#jLi±^$I fe#J 

^.^^,-H 1 ^^it*^^/"^^(C.H.Chen, J.Shi, and C. W. Tang, 
"Recent developments in molecular organic electroluminescent 
materials," Macromolecular Symposia, 1997,125, 1-48; 
U. Brackmann, Lambdachrome Laser Dyes, ( Lambda Physik, Gottingen, 
1997 ) , .fiJL^&ttf£&&^<&i£ 100 % £ f & # 
( C. H. Chen, 1997, op. cit. ). 3t&&* &-j=;£;&>f *fi$^»fc, 

*«LSt**A* «\ -H.** " ^*&**M ( M. A. Baldo, 

et al. , "High efficiency phosphorescent emission from organic 
electroluminescent devices," Nature, 1998, 395, 151-154; M. A. 
Baldo, M. E. Thompson, and S. R. Forrest, "An analytic model of 
triplet-triplet annihilation in electrophosphorescent 
devices," 1999) . ***MHM** 



00817482.2 



% m 15 ^4/34^ 



n. b. l. b.fttf^^aifcttX'fl&ii 

M )bjft^«:*.-f 40 #£4, M 

Stft^ff — fi-*ft^*i*^J*«i-^. Zr Sb„ 

tt^T*.^^***'* ********* MLCT 

4 Pt, #JUtf M*Mttft4Mi-7-64- sp a *fctt4fcjS-?"*'-'Hfc* 
-f. ;ML$i£-^AL 2 MX, *t L X * *t 

4Mt. 

^Jl 99 ft 4fc t* £ * Jt, Jl## L z M (ji-C1) 2 ML 2 £ A ft &# 

J8 A— X. XHT##, #1**, ^SfcftBS, 2-*^T 
&4 N-fi.*#ft*ft, H-WLi,. JMtt/****** L 2 MX, #t 

L 2 MX «4ft^#T**Wtit*-frtJa#fl|ifcA.#fr. « 
*», - (2-*MMMf"**). X= &&,ftmfc, M=Ir tf]4t&%jiik 

BTIr) -f 4,4' - N, N' 

(CBP) t ( 12%J$fr) OLED ftj£4HMtBj\ *-f-jM* 

* 12%. ^.CBP^ 
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& m 45 H5/34j£ 



il^ifc3i#L^XT^^«,IS-^ L 2 MX L 3 M^fe^-it. 
Ir(ppy) 3 ^(ppy) 2 Ir(acac)^^A®^^ife., A,. aI 3r 510nm [ ppy 

«ft*4f (4**tf) T*4t*-f xJl (*L -U 

II. B. I.e. Dexter Forster #4«] 
Dexter # it #L (D. L. Dexter, tt A theory of sensitized 



n 
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n m # 



j luminescence in solids, » J. Chem. Phys. , 1953, 21, 836-850) t, & 

\ (E. Wigner and E. ff. Wittmer, Uber die Struktur der zweiatomigen 

j Molekelspektren nach der Quant enmechanik, Zeitschrift fur 

Physik, 1928, 51, 859-886; M. Kles singer and J. Michl, Excited 
j states and photochemistry of organic molecules, (VCH Publishers, 

J NewYork, 1995). Eq(l) #&*#i£*T&iM: Dexter 

I Forster (T. Forster, Zwischenmolekulare 

Energiewanderung and Fluor eszenz, Annalen der Physik, 1948, 2, 
, 55-75; T. Forster, Fluoreszenz organischer Verbindugen, 

(Vandenhoek and Ruprecht, Gottinghen, 1951) t> Eq(l)#&*# 

i££*T&tf. £ Forster , 

■S it-&!MJ7#-4&l«J#FSrster ^Jr^W^h 

| & sMfcif^, ^tfcT^^fl^? Forster #51.. iHit&&J& 

| ^fL^:f-^it^^iL^^#- (FWilkinson, in Advances in 

I Photochemistry, (eds. W. A. Noyes, G. Hammond, and J. N. Pitts, 

I pp. 241-268, John Wiley & Sons, NewYork, 1964) , Pffr^-^feM 
&i£ft-->Ml^#«£^&&£. &*#&#;^fr*M^. Forster 

\ 7 xt#^^-i ^^Ji-(T. Forster, "Transfer mechanisms 

| of electronic excitation, " Discussions of the Faraday Society, 

I 1959, 27, 7-17) , Ermolaev Sveshnikova i£ ^ 7 &-#-1t 

1 (V. L. Ermolaev and E. B. Sveshnikova, "Inductive-resonance 



transfer of energy from aromatic molecules in the triplet 
state," Doklady Akademii Nauk SSSR, 1963, 149, 1295-1298). JMfl 
^-£?<]4&^«*£&£^ + 77K ifc 90K, ftfll 
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$ ® 48 Sg7/343[ 



52A. 

Forster 4MW*->HMM:, Aft**£i§^tf 

* 1 t. *ttftfl*&4***^<2-*&**)^# ( Ir(ppy) 3 ; 
M. A. Baldo, et al. , Appl. Phys. Lett., 1999, 75, 4-6 ) *>&-h 
*#[2-*P&-6-[2~( 2, 3, 6, 7-wa-lH, 5H-^#[i j]**-9-*-) 
A-]-4H-**-**.]ftit-^JIir ( "DCM2" ,-C.W.Tang, S. A. VanSlyke, 
and C. H. Chen, "Electroluminescence of doped organic films" 
J. Appl. Phys. , 1989, 65, 3610-3616 ) . DCM2 E 
■f Mj ^ *L it % (V. Bulovic, et al. , "Bright, saturated, 
red-to-yellow organic light-emitting devices based on 
polarization-induced spectral shifts," Chem. Phys. Lett. , 
1998,287,455-460), '££A=570nm~ A=650nm #afc.-fc&B flitifc. 

Forster it#tt**£*l.£*#-ttfc*4** 

Dexter #4U*Tft<&. -.S*f-aJfcJMML* 

A. 

Dexter ft^-£&#J#&. & 

f - Dexter HMfc£**rttt#-A*lHfc£ 

Forster sfR^L. £4ML*jfr, J-^ifc^*^^ 
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II. B. 2. *#**JiA.#*»*i** 

OLEDs 

fc#**^)iiAife^*3Lgt. «iMlttA**Jf#*W**A£*. 

*A#*.*JA£&*. ^A*!************^***- ** 
*>Ji0r&, OLEDs «*jS.#,-lt*it^ifcA*it*.*l. 

Atf**^****. & 

&3m§ * *-**fc£4Mi 

#ji^s£^*L-^*H»^(F6rster B & 'If >«l Sift 

*jt(«*-t)£.2.* tf-f .s.****, 

atiUtf-fcfc^^ttiT* (Dexter A 

200A «jr*ft«**.^**r*JE*-lft*l*(«*»^-f 1400A). 
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m mmm 



*. 

EL f ftgft**-?***** 

#A), 

**#t ******■**■ *iU£*f-+******#t,*# 

#,75%, it^.^^^#^^^it*^^. 

II. C. ##HT* 

II. C.l. ****** 

*fll^ f «-«*.A*^fe^H***1-A«*A***. 
jI****^****^*****^**^*****^- ^ 
*****^**A*.#*j«L#A*^*#^**+--***. X 
*K ^AJL^dH-T^^fi^****-*^*^**--^***- 
«#*****«.***. *****A#ATi«fc^*A 

JL#***T**#**A(^i^**A**-f-***)t 

#***T***3t***A#*#**#*"f 

#*«■*, *#****i*A****4t^****«^*- 

**&##****♦***#**##. rt^lt^Ut****** 
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& m 15 ^10/34K 



i§*#-^M&*#i£= ^^Kil*^^^^^^ oled *r#£tf 

ifc«.#J*?IXSj OLED t# 
II. C. 2. «t^Pi*r>Bt 

* OLED Sfrt.T**-**^**^. «pi*rJtJi^-tISLjt«. 

(homo) iW^«4*Ji(ijLjfc^4r***Si- 

1. I&ltt^tf LUMO #»HOMO |1]tI^fM#^^t^^^^f 

3. (IP) *1^J*«**iK**.#£*#W* 

4. |&L*r;gtt LUMO LUMO ft«L**^*ifciaj.-f 
*ti&*t'IMt£<M L 50%. 

*,*T M^H-T-f-Jft^f" HTL 
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{ft m =B *ll/34jff 



3 

I. LUMO^rHOMO j3j^J.^-f ^-Jt##^* 
3. LUMO ^*^^(^^%iH)l-Jt^ LUMO 

sxaji-jft, ^^^A*****^^ 50%. 

II. D. 

i-f fc«R«, )*f"*i4h«* OLEDs *Jh 

il#^-fnT^ OLED^ SOLED ft 4fc^4&&& 

^4^^^*t^^^^^^>&, &#fcfaifcTia##JMfc SI-MI 
££**£a#^M*flHH4Hft OLED t. 

U. S. 08/774, 333, -f 1996 ^ 12 /5 23 « $L$L ( ) , ^ A & 

&f£fafrttiz&£-Mtf}2LM#>&thf£i OLEDs. 
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in. 

=L#tf ft*&ir;f*Pt. ajyfr**Aim-^#TJ8-f**» 

4fr T * * L 3 M (* t #**4Mt L **i H ) , LL* L*M(4t t l*» 
L>L"^H)AWfftt#A. #tXWK»f**»M. -ft 

-tfiifc**, ft** MA Ir A Pt- ;MWW-LJI 

* sp 2 #4fc4Mi-? *»-**ft-T*ft«* **** t. 
8p»*4fcftft^-^*ftf-«iP^* 5 A 6 *ft^. 

*iL*^ft*ft-ft4MJ&JBL#«&ftfrL*»M«Aljn**«- 
&to£tfa$L&~%Lf2LMfcM;*&iJ$LM. --MtAfl ****** 

f L^X #*fl#*Ufrfi&4MM*A UlrX tfjfc&th, 
L 2 M(n-Cl) 2 ML 2 + XH -> LjMX + HC1 
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& m * mi3/34]g 



^A^r*^AiL#— HLfr L 2 M(n-Cl) 2 ML 2 -^ XH 

UMX *^T«.**-&#- L, L^X|I&MM«A^W]. 

jMHH*-**** U1X *4fc-fr«r***Ut**#t 
* L - ( 2 - «MM*£) . X - 
^M=Irtf#.^# (*Jf#BTIr) -f CBP f ( JQ*£ 

12%**) «&OLED tt-^JUHtAtf. ***** 12%. 

4,4' - N, N' -J^fe-JMMCBP) 



ft*, fiHMti 1^ -^&#«**#-*«**t Lf*A* 

-6 tttftf. 

*.A*a»J«.#'lf**#L*iX4L*|U».'H* UMX L 3 M 
tffc^iP3-i£. Ir(ppy) 3 ^ (ppy) 2 Ir (acac) 

M, U = 510nm [ ppy 4^**-** J - H»MXA**^ 

HOMO Ml, i»4t4tft-7-($M^-f-)TiX*4lftf'X«, L)-t«^*lF 



Ir; 
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iv. 

■f-^*^ X gflMMts 0-0 &4Mt N-0 ffcte^ft. 

S 3. fc*-Ir(ppy),*fe 
*-Ir(bq)3. PPY(* pp J) BQ (4 bq) 7, 8-£# 

S 4. £*-Ir(ppy),^ppy)iIr(acac)**«*. 

A 5. (a) 12%>t*# "BTIr" £ CBP t*»***jfc*#** ( * 

(b) 
8 6. 

0 7. Ir(3-Me0ppy) 3 
®8. tpylrsd 

0 9. tpylrsd (=typlrsd) ti£?4Mt*4M.-if . 

m 10. thpylrsd tfj2LMfo J &. 

111. thpyrlrsd tt£^###4M,#. 

H 12. btlrsd J&#jfcif-. 

S 13. btlrsd ttJ*^4MMUIUfc#. 

@ 14. BQIr ft 

B 15. BQIr **-f-#i**4fLJt-»- 
S 16. BQIrFA 

@ 17. THIr (=thpy;THPIr) tfj&Mfc^. 
S 18. THPIr 4Aft**M*. 
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1ft m & mi5/34>Jl 



S 19. PPIr 

@ 20. PPIr ^##*#-ifrif-. 
® 21. BTHPIr(=BTPIr)#3L#;fc#. 
@ 22. tpylr 

®23 tpylr X* 
@ 24. C6 6^iL#it#. 
@25. C6Ir 
S 26. PZIrP 
@ 27. BONIr # 
@ 28. BONIr 
B 29. BTIr 
@ 30. BTIr 

S 31. BOIr ^JL#^. 

®32. BOIr tt#^4»-JMM.#. 

®33. BTIrQ 

^34. BTIrQ tfJf^&^#4Mi#. 
m 35. BTIrP &#;3«. 
@ 36. BOIrP 

S 37. *:Ffl«&4i4M& btlr 
@38. fei^-Irbq 

@ 39. &4fc J8 -ffofryi L2MX L ^ X Site^. 

@40. LL'L"M4fc-Hfr£#i. 

V. 

V.A. 4fc# 
;ML$^£. L 2 MX 
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& m 45 3I16/345T 



t T * A % * JM* * £ A . ^ 
*-#fc*Jt4HMt**#WUfc##. L 2 MX , 

V.A.I. 

#^^JMMitt^ # L 2 MX, * t M *4ff A/iff4M6^ 

L ft ^ 3& ( 2- (l-«0 ) . ( 2-*UMM«* ) • ( 2- 

«UMf-** ) , ( 2-*JUMMfc* ) . (7, 8-*#**) . * JL*, (* 

X ft ("acac"), *|L£i&i*ji«, Jfc*l&£, 

L^X *«*H 39 t^A» £I«SL^I*UTW 
"Comprehensive Coordination Chemistry" , Volume 2, G. Wilkinson 
(editor-in-chief), Pergamon Press, K*$r& chapter 20.1 (fi 715 
M.Calligaris L. Randaccio, fr£ Chapter 20. 4 
( % 793 3ffe), R. S. Vagg. 

V.A. 2. ^.LaMXtf^tf^A 
V.A. 2. a. 

UMX *&fc^#TJWT«iUM3*: 
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L,M(n-Cl) 2 ML 2 + XH -> LjMX + HC1 
*t. 

UM(|i-Cl),ML.* JW-fcfr, L **.**4Mls M 

XH * Bronsted «6^#*« 1 4fc#iLjaL*IIX-^«.*«S4tfr X, 

V. A. 2. b. £4M4 

UIr(|*-Cl).IrUJW^^ IrCl, -nH 2 0 # WMMM^IWr 

^- (S. Sprouse, K. A. King, P. J. Spellane, R. J. Watts, J. Am. 

Chem. Soc, 1984, 106, 6647-6653; — %tJ^% : G. A. Carlson, et at, Inorg. 
Chem., 1993, 32, 4483; B. Schmid, et al., Inorg. Chem., 1993, 33, 9; F. Garces, et al. ; 
Inorg. Chem.., 1988, 27, 3464; M. G. Colombo, et al., Inorg. Chem.. 1993, 32, 3088; 
A. Mamo, et al., Inorg. Chem., 1997, 36, 5947; S. Serroni, et al.; J. Am. Chem. Soc, 
1994, 116, 9086; A. P. Wilde, et al., J. Phys. Chem., 1991, 95, 629; J. H. van Diemen, 
et al, Inorg. Chem., 1992, 31, 3518; M. G. Colombo, et al., Inorg. Chem., 1994, 33, 
545) 

Ir(3-Me0ppy) 3 : £ 30 ft f Ir(acac) 3 (0. 57g, 
1. 17mmol)#* 3-f|L^-2-^l.^^(l. 3g, 7. 02mmol) , £fA4MrT 

200°c ##24 'J>H-h 100 %JY lMit^f „ 

® fa (0.35g,40%) . MS(EI):m/z( ^ ?t S i ) 745(^,100), 
561(30), 372(35). $LM&t£-!*>® 7. 

tpylrsd: 10 l,2-~£.&ft$' 2 4* &#t*-ML#— 
4MtpyIrCl) z (0. 07g, 0. 06mmol), 0. 022g, 0. 16mmol)#^ 
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^(0.02g,0.09mmol). *^*£JMllMrF W* 6 

n-M;M#rfcM&^-$Lfr%*~ *je*ipiUM*. ft*.****- 
^«*»***it*tt **Hfr***H^=-*.¥*fc+, *** 
***#***l#. 

/ t ft**itfcS#-(0.07g,85%). MS (EI) :m/z (&*«&) 663(M*,75), 
529 (100) , 332 (35) . 8, 9. 

thpylrsd: IL ft =- E #■ (thpy IrCl) 2 (0. 21g,0. 19mmol) VX 5 
(tpyIrCl) 2 fl#tf#£&S, 0.21g,84%. MS (EI) : m/z ( fttf 

&JL) 647(M\100), 513(30), 486(15), 434(20), 324(25). 
#*>fi 10, J*^4*J******»H 11- 

btlrsd : H,#^-3l#- (btlrCl) 2 (0. 05g, 0. 039mmol) JSt (tpylrCl) , 
n#&l3'£*t&, KM?® 0.05g,86%. MS(EI):m/z(;fB*f&&) 
747 (IT, 100), 613(100), 476(30), 374(25), 286(32). 
@ 12, >t^#«#-^#>@ 13. 

Ir(bq) 2 (acac),BQIr: >£. 10 t«^&#— 
(Ir(bq) 2 Cl) 2 (0. 091g, 0. 078mmol), & &> ft 83 ( 0. 021g) ^ H. #J 

(o. 083g). ^fc^fM^Tw* 10 *tfil#iL£/8#>&^#Mk»l*.~fc 

•Mfc/**, 91%). l H NMR(360 ftffi 

-d 6 ),ppm: 8.93(d,2H), 8.47(d,2H), 7.78(m,4H), 7.25(d,2H), 
7. 15(d,2H), 6.87(d,2H), 6.21(d,2H), 5.70(s,lH), 1.63(s,6H). 
MS,e/z: 648(M+,80%), 549(100%). $LM &t£*> ® 14, &&&& 
&t£-I*>® 15. 

Ir(bq) 2 (Facac),BQIrFA: £ 10 %ft 2-Z*% l &&#^&&&ft~ 
fL^(Ir(bq) z Cl) 2 (0.091g,0.078fflmol), *^&@iift^( 0.025g)#*^ 
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(0. 083g). *i.*L*^TWft io 

:=*fr#jt. *t**fcafc. 

SfrC/** 69%). l H NMRC360 *M 
-d 6 ),ppm: 8.99(d,2H), 8.55(d,2H), 7.86(m,4H), 7.30(d,2H), 
7. 14(d,2H), 6.97(d,2H), 6.13(d,2H), 5.75(s,lH). MS,e/z: 
684(M+, 59%), 549(100%). J^#it^>@ 16. 

Ir(thpy) 2 (acac),THPIr: & 10 4# 2-&^&^ t >&£-tJ^— 
|^ Qr (thpy) Z C1) 2 (0. 082g, 0. 078imol) , L>&.&m( 0.025g)^^^. 
4fc(0. 083g). ilL^L^TW* 10 

/^T&te^fcS^O*^ 80%). l H NMR(360 
-d 6 ),ppm: 8.34 (d,2H), 7. 79 (m, 2H) , 7. 58 (d, 2H) , 7.21(d,2H), 
7.15(d,2H), 6.07(d,2H), 5.28(s,lH), 1.70(s,6H) . MS,e/z: 
612(M+,89%), 513(100%). 17(#&# "THIr" 

18. 

Ir(ppy) 2 (acac),PPIr: £ 10 2-&^&#**^IL#— 
#■ (Ir (ppy) 2 C1) 2 (0. 080g, 0. 078mmol) , t> Sfc ft » ( 0. 025g) %>$L&#i 

(o. 083 g ). -fcH.^WM^Tw* io ^^%.3.m%B:m^^\^=-%. 
4Mr.iL. &^#iL>&4&, it^fcsta:, ^ i,*p:&& 

/ fc &^^&@^(/ fc #-87%). 1 HNMR(360 ^#, ^i3-d B ),ppm: 
8.54 (d, 2H), 8.06(d,2H),7.92(m,2H), 7.81(d,2H), 7.35(d,2H), 
6.78(m,2H), 6.69(m,2H), 6.20(d,2H), 5. 12 (s, 1H), 1.62(s,6H). 
MS,e/z: 600(M+,75%), 501(100%). &M&t£*>® 19, 
jMhb*B 20. 

Ir(bthpy) 2 (acac),BTPIr: £ 10 ^ 2-&M-&S| t 
fMMlr(bthpy) 2 Cl) 2 (0.103g,0.078ramol), Z*&ftm( 0.025g)^& 
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% m 4S I&20/3431 



4* (0. 083g) . £ & ^flMf T « ft 10 * Bt 4 * Jl J- $ fl-M&ft&i® &~ 

^/^A. /'AJ&ifrfcBIM/ 6 * 49%). MS,e/z: 712(M+,66%), 
613(100%). &#&#:&<*@21. 

[Ir(ptpy) 2 Cl] 2 : ftft IrCl. ■ xH 2 0(l. 506g, 5. 030mmol) ^ 2-(p-f 
£&)*«: (3. 509g, 20. 74mmol)£ 2-^1-^(30 + fl*ifc25 
']>#. ^*j|--^fe«^4frJ.^a,*'^20ml 1.0MHC1 
it*IS&£"4&#/8 100ml l.OM HC1 50ml *pS|ifcj& f f*. 

M^^j&itfc^d.SSOg, 65%). 

[Ir (ppz) 2 Cl] z : ^Si. IrCl 3 ■ xH 2 0(0. 904g, 3. 027mmol) l-;fc£-* 
725g, 11.96mmol)£ 2-&fLS-&#(30 *-fr) t#*»21 'Mtf. 
^f«fe^ifS>A 20ml l.OM HC1 it3t 
)&^4fe#/a 100ml 1. OM HC1 &$r, 50ml T^^^r, "t^. 

^#*a*fc#*.(l. 133g, 73%). 

[Ir(C6) 2 Cl] 2 : IrCl 3 • xH 2 0(0. 075g, 0. 251mmol) , ^:Mr C6 

[3-< 2-*-#*'4J.)-7-( — )#£*]( AldrichXO. 350g, 1. OOmmol) 
£2-Z*#t£.£*Ml5 *#)+****. 22 'M*. *Mptttf*tfc*-#*4&5. 
^S,^A.20ml 1.0MHC1 laSt^A. itH3t^*#ffi 100ml 1.0MHC1 
**,*J&J8 50b1 V#**. / fc **ilH L ¥*M-J8 , P#«fc. 

(0. 0657g, 28%). 

Ir(ptpy) 2 acac(tpylr): M^[Ir(ptpy) 2 Cl] 2 (l. 705g, 1. 511mmol), 
2,4-&^83(3.013g, 30.08mmol)^(1.802g, 17.04mmol)^ 1, 2-^t, 
£j&(60 £#)+#*)& 40 'Mtf\ *#ttJH*6«'Mfr££2* > *£- 
1&-Jr**J. ^ttaUfcf- 50ml CH 2 Cl 2 ,it^iii±^€i(Celite). 
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& m 45 1121/3451 



****!#^#*fcift#-/ t #(1.696g f 89%). &#&#:fc>®22. 
# xHH-*4t*flf 23. tpj(«V*A***") * 

xHim** 4663, R 5.4%. 

Ir(C6) 2 acac(C6Ir): ft [Ir (C6) 2 C1] 2 # CDC1 3 #&S&t*»^i** 
2, 4-&-^SI^ii*# Na 2 C0 3 . J0L&f& 50°C 48 'Mtf", 
Pasteur «f + ti44U*ft&Jt. 2,4rA 
C6 24,C6Ir ft 

S 25. 

Ir(ppz) 2 (PZIrp): ®*[Ir(ppz) a Cl] a (0. 0545g, 

0. 0530mmol) iM^tf &( 0. 0525g, 0. 426mmol)^ILT^ (15 *-#) 

*4B#.*j|t-f iomi a*fcW4Mn**taftft- tfife-Mt*** 

Wfrfc-f own, #fi|it*Jft*t*it*- AJtifr***!, MftlfcA 

(0. 0075g, 12%) . JL^#>S 26. 

2-(l-«0 (BZO-Naph) : &£^&#£T, ft* 2-JL4- 

06g, lOlmmol)^ 1-^^^(15. 867g, 92. 2mmol). N 2 
flMrT, ^t240°C^#^#8'Mlt. *MP&*#£ 100°C, .C£>faA 
*. itHltlt^Mft, 10% Na 2 C0 3 1« 

J|^£M£,BP140 o C /O. 3mmHg. /f: 4. 8g(21%) . 

W (2-(l- C z , N) (n- ^ It. ) ^ ^ , ((Ir 2 (BZ0 

-Naph) 4 Cl) 2 ) : =.|L4fc#.*-*4fe (0. 388g) 2- (1-^4.) fc^HM 
(1.2g,4.88mmol). »**r*lf-f 2-&^g.&8| (30ml), 24 
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& m 45 H22/34£ 



it 0. 66g. 

*i (2-(i- C ^ & ft as ^ > ^ 

#L, Ir(BZ0-Naph) 2 (acac), (BONIr) : £ 20ml t 

#. (Ir z (BZO-Naph) 4 C1) 2 (0. 66g, 0. 46mmol) , & St ft ffl (0. 185g) 

#l(0.2g). «4^*N a flt^TWft60'MH-- &^*MPiU&4&, 

«*./V*(l:l)*-ML. *J&J8 fc/fcfcW*/'*** 
^*fe*fc f SP 250°C/2xlO- 5 torr, J: 0. 57g(80%) . @ 27, * 

j^-SMMMf"*'*)- ( ^SfcftS^) (BTIr):# 9.8 ramol 

(0.98g, 1.0ml) 2,4-&~83>fcXf>l2. lmmolt, • (2-JUMM-**) 
(2. 7g) £ 120ml 2- 2. |Ut C # t « * a**- 1 . 1« 

® 30. 

XL(2-^MM^#«ft4) ■ ( ^SfcfttW (B0Ir):#9.8mmol 
(0. 98g, 1. 0 ml) 2, 2. 4mmol H ■ ( 2-^&-^^ > 

^^|L#.(3.0g)^12(hil2--Z*|U.Z.#t^*a*«.t. *»^*& lg 
^SLSMft, j***i**^# f ^N a ^T«it,St#L(« 16 *M*). 

^I.!^. ^ftftUtftilbaftit**^^* 60%. 
31, Jf f-##*#jfc#*»H 32. 

^(2-^l-^#^^)-(*^ 8-#6*-*#) ^«L, (BTIrQ):# 
4. 7mmol (0. 68g) %-&Mb&i**.M 0. 14mmol t. • ( 2-^J-^^f^^) 

28 



^^-ilJMO. 19g)£ 20ml 2-Z^^6#t^^^^^-t. 

^iLjgL%^££a, j-^it^ib^^^^- &%L$Lm#**^¥&& 

%LT5L^jL&. &£ti&lt*»fcji*MMMI/'* 57%. 
m 33, 34. 

*L(2-;fci.*#**) • ( nfc>&?&#-)^#., (BTIrP) :# 2. 14mmol 
(0.26g) ifc^T^^J 0.80mmol H ■ ( 2-3MM£#!i>£ ) % 
^(1.0g)^60ml^ltf Jfct + • ***»**^#,*N.lit 

#T»a 8.5 *Bt. jRj&^ii^La^*j.ia f *$it*iii*fca 

JMft 900mg &#&i#-:ft*@ 35. 

xt (2-«M^#**) • C **• ¥ *#- ) (BOIrP) : # 0. 52mmol 
(0.064g) nfc^T^^Sl 0. 14mmol & " ( 2-3£JUMf ) 
fc#-(0.18g)* 20ral — *.f *t«3t***-t. * 
Naflt^Tw*it*.(l7. 5 *ift.ftj&^Jl&ft^«r££*, 

4f#«i«t*«f -f *tt, & 
**IM. 36. 

S 37 L'tf btlr *^fi* 

v.A.2. c. 

J§3t,#4t**irt;, ^jS-^W^Asr**^^^^. * PtL 3 #4& 

Ir(acac),^**iLA4A^.Ki^«»^# f <SL***1 &3f£tf 
t , ****** ft Jff*I *iL4 : 
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3 L + Ir(acac)3 —> L 3 Ir + acacH 

£ L=2-«-**, *#*#*2H***.*9W, JWtt/ 6 ** 30%. 
-*Hfc 4- Ir # % & ffl L 2 M (n-Cl) 2 ML 2 

L 2 M(n-Cl) 2 ML 2 ltitT^^#J^: 

4 L + lrC13.nH20 — > L 2 M(n-Cl),ML 2 + 4 Hcl 



L 2 M(fi-Cl) 2 ML 2 + 2Ag' + 2L -> L 3 Ir + 2AgCl 



4if«»Sm. AAA*., 



L 2 M(n-Cl) 2 ML 2 + XH -> L 2 MX + HC1 



££|£*fr2LT, *M^l-3*t*M "usee" ). &##;2M>\&^ 
( Charles Kittel, Introduction to Solid State 

Physics). it*##ttt*£#-#***^**### ( "MLCr ). 

l8r*lt*<^Hfr«*#*tT**.*Xr L 2 MX(M=Ir) , 
/L^£##ts £*ttf- Ir ^ L MLCT 
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m =f5 H525/34M 



-fr, st-Tim&.4MfL4ls3t1bt, & Ir A**4MMk&A#*l ) - 

**n£® i +a* um *+ Lf*-****. 

V. A. 2. d. 

14-414- L 2 IrX tt£>A**ttlMt*Ti**J*A Ulr ft ^A#&^., 
Ulr»Xlr****4-^*«»«*#^**- ***** 

L 3 Ir JM*#&*MJ4h .5.* L 4 Ir 

(acac).JLA, UMl(T^)fl -*WM*A L 3 Ir 
AASi^tA*— ( Ulr Qi-CDJrL,) 4MLAA 2+3 AA ( ) . 
AAASt*/***.—**^***, Ir(acac 

( jfc Ag + ) **«-t^-^t*»^#^*^*. T«**Mi H*/ 1 *** 

fc*«jA**#- **JMJ***iMM&fcA**4fr2MJ, *£A 

-Irppy ifa&A-IrbqO 3), -faA*I*^fTtfe^A*Jt^* A L 3 Ir 
g&#.^^ & £ A* A 

(1) 3L +Ir(acac) 3 ^A~L 3 Ir + acacH 

£ D=2-«-**, ^#***»2-***.**N-, 30%. 

(2) 4 L + IrCl 3 »nHjO -» LjIr(^-CI) 2 IrL 2 + 4 HC1 

90%, *JMrtt«L**|i&*#, i£jsLM&J$LM 
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(3) LJrdi-CDJrU + 2Ag + + 2L -* 2 &£,-L 3 Ir + 2AgCl 

30%, X£Jfl-f JKfl&ft&jS. (1) 

(4) L 2 Ir(n-Cl) 2 IrL 2 + XH + Na 2 C0 3 + L -» f£.£.-UlT 
&30#/ fc 4 L :&*-^8O%, XH=£8fci*j§3. 

»4MM&NJSf-«ftIr 1r . §L=ppy*4MMt, * 

& £~Ir (ppy) 3 ^ (ppy) 2 Ir (acac) ft t > L SMi'M IL/I ^ # ^ 

L B4UM» L 2 IrX X 
g&^#.^^#^g&^S.. @ 4 t^PPy)2lr(acac) 

#34.* til T*M«- Ir(ppy)s«*«- Ir(ppy) 3 ^-^ ppy fc4Mt 

( ppy ) 2 Ir (acac) &J acac ;Lfa«^ + <* Ir «i. 

flL* Ulr HOMO ^» LUMO 

***fc*J*f-*flJ8*******tt OLED 

^3<-Irbq:91mg ( 0. 078mmol ) [Ir (bq)2Cl] 2 » 35. 8mg 

( 0. 2mmol ) 7, 8-^^f"i:#> 0. 02ml Zj&ftm ( ^ 0. 2mmol ) 83mg 
(0.78mmol) &&&& 12ml 2-£i|UtZi4 L ( ) t> 

fc* (AJR., CH 2 C1 2 ) 72%) . 'H NMR(360 -^JLV & 
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% m U ^27/3451 



-d 2 ),ppm: 8.31(q,lH), 8.18(q,lH), 8.12(q,lH), 8. 03 (m, 2H) , 
7.82(m,3H), 7.59(m,2H), 7.47(m,2H), 7.40(d,lH), 7.17(m,9H), 
6.81(d, 1H), 6.57(d, 1H). MS,e/z: 727 (100%, M+) . 

5 38. 

^£-Ir(tpy) 3 : T=J5iIrCl 3 • xH 2 0(0. 301g, 1. Olmmol) , 2- ( p-¥£ 

6 ) 027g, 6. 069mmol) , 2, 4-&^83 (0. 208g, 2. OSmmol) 
Na 2 C0 3 (0. 350g, 3. 30mmol)£ 2-£M-&S|(30ml) t****- 65 'Mtf. 

20ml 1.0M HC1 JStSfc^A. itil 
100ml 1. OM HC1 &*, 50ml f"*- ®& 

*-f CH 2 C1 2 , %M?%l%%1t& 
(0. 265g, 38%). 

V. A. 3. HtM&r&tt 
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ft m # f|28/34£ 



* (CBP) , 



V. B- 1. 

ft. "HTL" ) *fc*«*-fiW-T-** 

ITO ( ftftft*) -t. ^Jr-J-*** 12%#H#, « HTL fe^ 
30nm ( 300a) # NPD. 1^&,f #>##jMbR4fc^4&$J&»&f- NPD 
JkJ&A-^gLMfcM. + , CBP *» 12%«tt*.( 2- 

• ( (#* "BTIr" ); 

30i«(30(A).*X#frj&Jia*-^Pl«f>ft. Mfj&*SWHll< "BCP" ) 
*A, ^J$20nm (200A) . — ^ HrSLMtflf-i* l&ltfr ^-t. fc^ 
20nm #fifr Alq3 ^t-f-*aiiRJiaC*— ^ Mg-Ag 

lOOnm. ;Jt^^^^#^'J>^5X10- 5 Torr 



§&ffl£jE-8tefl3fc*»*Alfr f ^^ITO^A^ijNPD, #&NPD 
^iH, ft Btfc^M. Mg-Ag fc#L*£AJiJ Alq, ###5tit Alq BCP. 
&&£jM*fe^«L&A£j EML, &CBP f$L4L$.$LT 
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tt # $29/3431 



«L&, ft*#*SjBTIr, *J& BTIr ^ **Lfc, &>£4§#«. 

fr® 5 ^^fc*#A*#& 0.01mA/cni z Bt, ttS***-?** 

# 12%. 

IM*-****-****. ITO 44**^ *-A**t IO'Vcm 8 . 
BCP-3lt-f-BiHf^*-f-**A. 
Alq3-fe^V±A^. 



BCP ft«#^-f-«-SLJt*.fll#Jlfc-f ISiftrJt, 10nm(100A)„ 
BCP^.2, 9-^-^-4, 7-^*4.-1, 10-*** , 




Alq3 Jfl#%^£A/ifc^*-iMt, ****dk»T: 




Alq, 
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T& W & H30/34K 



V. B. 2. #*8^#t«lA£**4i* 

tt, L 2 MX ( M=Ir ) ) . 

##£#1, 4^^]4-T-#L 2 IrX, £tL=#:Mt, X=acac. 
#**^i*-6[ a C6Ir" ]. *«.^#i*»fi*ftfciL#, *64M-* 

V. B. 3. £xALSM*#Jl«A*^#«. 



00817482.2 » W =P £31/34jff 

OLEDs 

£j&_htf -Ti^Jgr-i-tf HOMO Ir HOMO fe£S.$ 

200-300mV > S4.-f-&fi3fe**4Sft"f S 

MLCT AJX.M#-A«M. «"f 
V. B. 4. 

( *P IrL 3 ) JLfcti* LJrX #-<Hfrfi*4ft-*., 
ttte- Ir (ppy) 3 ^ (ppy) 2 Ir(acac) ( PPIr) 

JU»£ 510nm. Jfcft Ir ( BQ ) , Ir (thpy) 3 M tin ft 
L z Ir(acac)#£&Bt, *p££«^, 
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ift $ A 3132/3415 



15nmX^^iJLT^>^BTIr> 

BTIrsdfrBTIrpictt*#t**. *<f*&^+*^# t. 

MLCT^L l*3J&i£, ffirt£T&SM&fr2t£7'££tf#.ii 
mn^J^ MLCT 

T^flUM^ X BTIRQ &&%iik,&&ftffiVL. % 

t'«^650nm. &*>A.«£#*&, S^BTge. 
^*4.#.*«iL#***ii 550iiM*t. £tt«t. *.#^-f*4r*fi 
-f Q £jfci£. ***4#4fc4* (*» IrQ.* PtQa) 
650n». &*J*^#;MttA#*+*4*. ^-fO.Ol. UlrQ+Wttft 
"X" Xfcdifr* tt IrX" 

*a "X" ^#*#A###jMM*Tft. 

X gM£^^&^ff]&^*- L 2 IrX %-&%itf)2LM. 
L 2 M g-H* t*« X g£#^Bt, *|i,-acac *»J=.*&-acac 

AJL^t-T-^. t^*T BQIrFA j«. 5 BQIr *t&, 

^tf^fc^'MW- BQIrFA #J!U*&&-^ BQIr 



CBP ftflMft*i«*#t. 4NWfc*Aj|&*H&TJ8# OLED 



00817482. 2 



% m # S33/34K 



v. d. 

*.-St«B^ oled iiM-Trtflf-^fi"***** 0LED « 

OLEDs TiAJtfil^S* *r*P 

*u **** «***ir***JK z^*****. 

08/774, 119 (1996 * 12 /I 23 9^5t) ; "J8f-£ &J&&-&f- 

frfl^ 08/850,264(1997 ^5 2 «*>F*-*.& 
Wifcf-Krai^jS.**". 08/774,120 (1996 ^ 12 ^ 23 8& 

5t) (1998 -f- 9 ^ 22 B * US 5, 811, 833) ; &&^Hil#-", # 
?«]-f 08/772,333 (1996 4 12 ^ 23 HjUt) ; "JtltJt**JL*«-# 
( OLED )", -f 08/774, 087 (1996 ^12^239 &£) ( ; 
4tt;frfc***#tt«#fcJ^ JM* 08/792, 050 (1997 ^2^ 3 
EI&£) (1998 ^ 5 ^ 26 8^;$ US 5,757, 139) ; "i«#;ML£ll 
08/772, 332 (1996 ^ 12 H 23 9$:£) (1998 -f- 11 
/3 10 fJ/>^# US 5,834,893); "££«fcfiMfcIt^#tt*4Mr*.*. 

frfl-f 08/789, 319 (1997 ^ I ft 23 9^.5t) (1998 ^ 12 ft 
1 US 5,844,363); «**-f-Umi*<**«i#*", 

08/794,595 (1997 ^2^ 3 9 ^:5t) ; «*ft«*#WLA*#". #*'J 
-f 08/792,046 (1997 -^2^3 8&£) (1999 4 6 ft 29 US 
5,917,280); * 08/792, 046 (1997 

* 2 ft 3 AH.*.); •«*)4-rti***'*.*.*»fri*»», 
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ft m & numn 



08/821,380 (1997^3 ft 20 9&3t); 5-0 MAtiMbftg-^Jfr 
^'J-f- 08/838, 099 (1997^4^ 15 
9 ^3t) (1999 1 ^ 19 9-M?;&US 5,861,219); 
jfc&fK ftl^ 08/844, 353 (1997-^4^ 18 9$:£); "^-ff-fr 

^^'J^- 08/859, 468 (1997^5/1 19 9 4€£); 
#=ML;£ll#-", /f ?']-f- 08/858,994 (1997 ^ 5 ^ 20 9H3t) (1999 
^8^3 9'>^# US 5,932,895); " %~ & # ^ % f & *t 
Jg",PCT/US97/10252(1997^-6 fi 12 9 4W; "f^ &$L&^-U.f 
08/814,976 (1997^3^ 11 9&3t); "fl-f£ 
08/771, 815(1996 4 12^ 23 9& 
£); "$i£#^£k^ll#ifJ!£^", PCT/US97/10289(1997-*M 
n 12 9&£); fr«K&£to&}Yfr&3L£fr&fi&tt%fa&&», 
PCT/US98/09480, 1998 #5^8 9H.£, 1999 4 2 ^ 23 9^^ US 
5, 874, 803; 1998 1 ft 13 9 US 5, 707, 745; 1997 12 ^ 30 

9<£M?# US 5, 703, 436 ;^ 1998^5 ft 26 9-iM^ US 5,757,026; 
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i# m =$ m m 



mi/4os 
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ft m 4S » ffl ^2/40^ 




^^-Irppy «3,-Irbq 



L 
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ft 99 45 Iff 9 H3/40jSi 




43 



00817482.2 



in m =ts m m nmoR 




00817482. 2 



itt m =ts m m nv±m 




00817482.2 



ift W =P lift 9 317/4031 




(■ire) 
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% m ® Pft m 




(•n-e) 



tt m =ts pit m »9/4om 
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1A « 4$ Iff B H10/40E 




(•n e) W 



50 



in m * it m mi/4031 
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$ Bfl # m % 12/40^ 



I ' ' ' I 1 




{•n-B) 
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« m v m m %n/io% 




00817482. 2 



ft m =f5 » a S14/403R 




00817482. 2 



% =fS m m B 15/40^ 




00817482. 2 



ft m 1? » S ^16/40jg 




00817482. 2 



m # It @ 3517/4051 




00817482. 2 



itt w =p m a mi8/405i 




m =ts m m m 19/40 35 
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ift m =P » H M20/40M 
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% m # w m M2 i/403s 




00817482.2 



U m -V m m ^<w±"j«. 




On e) 
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% m # It m ^23/40^ 




$23 
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tt 81 =f5 ffl m M24/40K 




m 4S It S »25/40j5 




00817482. 2 



iii w 15 m m 3126/4051 




00817482.2 



ft W =fS It B ^27/40^ 




( n-B) « 



1ft m # It 9 




00817482. 2 



I 



ft m =fS It S jg29/40jft 




five) « 



00817482. 2 



$ m 4s m m H3o/4oh 
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1ft m 9 » H H32/40S 
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& m # W ® $33/4031 
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ft m 4S It H £35/40]S 




00817482.2 



ra m a m m 




00817482. 2 



ft $ 4? Wt H £37/4031 




00817482. 2 



ft m # w m nwoM 




m % m m H39/4ojg 
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LL*L"M 




M(ppy)(bq)(thpy) 
LL'MX 




M(ppy)(bq)(acac) M(ppy)(thpy)(acac) 




M(ppy)(sd)(acac) 



